Translational bypassing: a new reading alternative of the genetic code.
The translation of the genetic code, once thought to be rigid, has been found to be quite flexible, and several alternatives in its reading have been described. An unusual alternative is translational bypassing, a frameshift event where the transition from frame 0 to another frame occurs by translational bypassing of an extended region of the mRNA sequence rather than by slippage past a single nucleotide, as has been described for most examples of frameshifting. Translational bypassing has been characterized in two cases, T4 gene 60 coding for a topoisomerase subunit and in a trpR-lac'Z fusion. The latter was discovered in our laboratory, and the unique bypass mechanism is investigated further in this study. Using a trpR+1-lac'Z fusion system, we show that the Gln codon at the beginning of lacZ end at the 3' side of the gap is required for bypassing to occur. The Gln codon is part of an mRNA segment that can (potentially) base pair with a segment at the 5' and of Escherichia coli 16S rRNA. A model of trpR+1-lac'Z bypassing is suggested in which the untranslated region of the mRNA is looped out through base pairing between a segment in the 5' end of the 16S rRNA and two sites in the mRNA. Translational bypassing is a newly discovered mechanism of gene expression, and trpR is the first cellular gene identified in which such a mechanism could operate. The understanding of this mechanism and its associated signals may be considered a paradigm for the expression of other genes by this alternative reading of the genetic code.